Abstract Do agglomerations stimulate productivity? An extensive literature on agglomeration economies, or urban increasing returns, has analyzed this question with aggregated spatial data. This paper estimates the relationship between agglomeration and productivity at the firm level using static and dynamic models. It makes use of a rich dataset comprising register information on all manufacturing firms in Sweden with 10 or more employees over the period 1997-2004. Three things emerge. First, firms located in larger regions are more productive when controlling for size, human capital, physical capital, ownership structure, import and export, industry classification, and time trend. Second, results from dynamic panel estimations suggests a learning effect in that agglomeration enhances firms' productivity. Third, the role of agglomeration phenomena does not seem to have a clear coupling to firm size.
Introduction
It is a stylized fact that economic activity is concentrated in space. Some scholars maintain that the tendency of firms and individuals to cluster in space is actually (Krugman 1991) . Why does such concentration take place? A major argument is that large and dense agglomerations are associated with place-specific external scale economies that bring about productivity advantages. Such 'agglomeration economies' provide an economic rationale for why activities cluster spatially and why concentrations of firms and individuals tend to persist over time. 1 The idea of agglomeration economies as forces of spatial concentration has spurred a vast amount of research on the relationship between agglomerations and productivity ( This paper asks whether agglomerations have positive effects on productivity. This is an "old" question that has been discussed over the last four decades. Examples of studies include Åberg (1973) , Sveikauskas (1975 ), Segal (1976 , Moomaw (1981) , Ciccone and Hall (1996) , Braunerhjelm and Borgman (2004) , Rice et al. (2006), and Brülhart and Mathys (2008) . There is now considerable evidence that productivity is positively associated with agglomeration phenomena. The 'urban productivity premium' is an established term in the literature.
The contribution of this paper is that it analyzes the relationship between agglomeration and productivity with firm-level panel data and addresses heterogeneity and endogeneity issues. Three questions are analyzed. First, are firms located in larger regions more productive when controlling for attributes of individual firms? Second, is there any difference in the relationship between region size and productivity between small and large firms? Third, is there a learning effect from agglomerations, such that firms become more productive by being located in agglomerations?
The bulk of the existing evidence is based on aggregate spatial or sectoral data. A firm-level approach is warranted for several reasons. First, the theory behind agglomeration economies is truly micro-economic in nature, making postulations about how individual firms are affected by their external local environment. Second, a firm-level approach allows us to estimate the effect of the external local environment of a firm on its productivity, while accounting for an ample set of firm attributes. Controlling for attributes of individual firms reduces, for instance, the likelihood that estimated effects of agglomeration on productivity are driven by differences in internal firm attributes across locations. This is important as the magnitude of heterogeneity in resources across firms is substantial. A key assertion in the literature adhering to the resourcebased view of the firm (RBV) is, for example, that a firm's competitive advantage depends critically on its internal resources and capabilities (Penrose 1959; Barney 1991) .
Our empirical approach is similar to Moretti (2004) and Henderson (2003) , who estimate plant-level production functions that are extended with variables reflecting the local environment. Moretti (2004) focuses on the education-level of the employees in the region, whereas Henderson (2003) focuses on the number of other firms in the same industry in the region as a source of spillover effects. We augment a firm-level
